The most commonly used fine aggregate across world is river sand. River sand is expensive due to excessive cost of transportation from natural sources. The use of sand in construction activities results in the excessive mining. Due to excessive mining, natural resources are getting exhausted; results in increase in scour depth and sometimes flood possibility. Thus becoming inevitable to use alternative material in concrete. Also large scale depletion of the source creates environmental problems as environmental transportation and other constraints make the availability and use of river sand less attractive. A substitute or replacement product for concrete industry needs to be found. Granite is an igneous rock which is widely used as construction material in different forms. Granite industries produce lot of dust and waste materials. The wastes from the granite polishing units are being disposed to environment which cause health hazard. Granite fines are used as a filler material in the concrete, replacing the fine aggregate which will help in filling up the pores in the concrete. In this paper an attempt is made experimentally to investigate the strength and durability behavior of M20 grade concrete with the use of granite fines as an additive. Concrete is prepared with granite fines as a replacement of fine aggregate in 6 different proportions namely 0%, 10%, 20%, 30%, 40% and 50%. The test results indicate that granite powder as replacement fine aggregate has beneficial effect on the mechanical durability properties such as compressive strength, split tensile strength and flexural strength of concrete and durability properties such as sulphate attack, chloride attack.
present work is aimed at developing a concrete using the granite scrap, an industrial waste as a replacement material for the fine aggregate. By doing so, the objective of reduction of cost of construction can be met and it will also help to overcome the problem associated with its disposal including the environmental problems of the region. Accordingly this project work will examine M20 grades of concrete were cast by varying the percentage replacement of sand with granite fines.
II.
REVIEW OF LITERATURE Kanmalai Williams C et al (2008) examined the performance of concrete made with granite powder as fine aggregate. Sand was replaced with granite powder in steps of 0, 25, 50, 75 and 100% and cement was replaced with 7.5% Silica fume, 10% fly ash and 10% slag. They added 1% superplasticizer to improve the workability. The effects of curing temperature at 32 0 C and 1, 7, 14, 28, 56 and 90 days compressive strength, split tensile strength, modulus of elasticity, drying shrinkage and water penetration depth were found. Experimental results indicated that the increase in the proportions of granite powder resulted in a decrease in the compressive strength of concrete. The highest compressive strength was achieved in samples containing 25% granite powder concrete, which was 47.35 MPa after 90 days. The overall test performance revealed that granite powder can be utilized as a partial replacement of natural sand in high Performance concrete.
Oyekan G.L and Kamiyo O.M (2008) studied the performance of hollow sand create blocks containing cement, sharp sand and granite fines in varying propositions to determine their structural and hydrothermal properties. The percentage of granite fines by volume of the total fine aggregate was varied in steps of 5% to a maximum of 30%. Results of the tests indicated that the inclusion of granite fines in the sand-cement matrix has a very significant effect on the compressive strength of sand Crete blocks. It was also, observed that for both mix propositions, 15% granite fines content was the optimum value for improved structural performance.
Felixkala T and Partheeban P (2010) examined the possibility of using granite powder as replacement of sand along with partial replacement of cement with fly ash, silica fume and blast furnace slag. They reported that granite powder of marginal quantity as partial replacement to sand had beneficial effect on the mechanical properties such as compressive strength, split tensile strength and modulus of elasticity. They also reported that the values of plastic and drying shrinkage of concrete with granite powder were less than those of ordinary concrete specimens.
Shirule P.A et al (2012)
determined the compressive strength and split tensile strength of concrete in which cement was partially replaced with marble dust powder (0%, 5%, 10%, 15%, 20%).The result indicated that the compressive strength of concrete increased with addition of waste marble powder up to 10% replaced by weight of cement and further addition of waste marble powder was found to decrease the compressive strength. The optimal percentage replacement was found to be 10%.
III.
EXPERIMENTAL INVESTIGATIONS 3.1 Materials used: 3.1.1 Cement: The Ordinary Portland (Priya) cement available in local market is used in the investigations. The cement has been tested for various proportions as per IS: 4031-1998 and found to be conforming to various specifications of IS: 12269-1987. 
Coarse aggregate:
Hard broken granite stones were used as a coarse aggregate in the concrete. The minimum Size of the coarse aggregate used in the investigations was 10 mm and maximum size should be 20 mm. The specific gravity of the coarse aggregate was found to be 2.69.
Fine aggregate:
In the present work, the concrete mixes were prepared by using locally available river sand. The sand used was confining to zone 2. The Fineness modulus and specific gravity of the sand were found to be 2.53 and 2.64 respectively.
Water:
Water is an important ingredient of concrete as it actually participates in the chemical reaction with the cement. In general, water is fit for drinking is suitable for mixing concrete. Impurities in the water may affect setting time, strength, shrinkage of concrete or promote corrosion of reinforcement .Locally available drinking water was used in the present work.
Granite powder:
The granite sludge was obtained in wet form as an industrial byproduct directly from the deposits of granite factories, which forms during the sawing, shaping and polishing processes of granite. The wet granite sludge was dried up prior to the preparation of the samples. The dried material was sieved and finally the granite powder was obtained to be used in the experiments as fine sand aggregate.
Details of concrete mix:
Mix of M20 grade concrete was designed as per Indian Standard 10262: 2009 and the specimens were cast. During the present study, the fine aggregate was replaced with granite powder and the percentages of granite powder added were 0, 10, 20, 30, 40 and 50% of fine aggregate.
Mixing of concrete:
The performance of the concrete is influenced by the mixing. This means that a proper and good practice of mixing can lead a better performance and quality of the concrete. The quality of concrete is influenced by the homogeneity of the mix material used while mixing and placing of fresh concrete. A proper mix of concrete will achieve good strength of concrete and better bonding of cement with the aggregates. The mixing of concrete was carried out in machine mixing. The various percentages of fine aggregates are replaced by granite fines with equivalent weights.
Preparation of Test Specimens:
The granite powder collected from polishing units was dried. As per the mix proportions, the quantities of various ingredients were weighed. Initially sand and granite powder were mixed thoroughly. Further cement and coarse aggregate were added to the mix. The Cubes of size 150mm×150m×150mm and cylinder size 150mmx300mm and beam mould size 150mm×150mm×700mm were cast. The specimens were cured in curing tank for a period of 3,7,14 and 28days.
IV. METHODOLOGY 4.1. Workability:
The workability tests were performed using standard sizes of slump moulds as per IS: 1199 -1999.
Compressive strength:
Compressive strength test is the most common test conducted on concrete, because it is easy to perform and most of the desirable characteristic properties of concrete are quantitatively related to its compressive strength. Compressive strength was determined by using Compression Testing Machine (CTM) of 2000 kN capacity. The compressive strength of concrete was tested using 150mm×150mm×150mm cube specimens. The test was carried out by placing a specimen between the loading surfaces of a CTM and the load was applied until the specimen fails.
Split tensile strength:
Split tensile strength was determined using Compression Testing Machine (CTM) of capacity 2000 kN. The split tensile strength of concrete was tested using 150mm×300mm cylinder specimens. The test was carried out by placing a specimen between the loading surfaces of a CTM and the load was applied until the failure of the specimen.
Flexural strength:
Flexural strength is a measurement that indicates the resistance of a material to deformation when placed under a load. The values needed to calculate flexural strength are measured by experimentation, with rectangular samples of the size 150mm×150mm×700mm material placed under load in a 3 point testing setup. The strength of a material in bending, expressed as the stress on the outermost fibers of a bent test specimen, at the instant of failure.
Acid attack:
The concrete cube specimens of various concrete mixtures of size 150 mm x150mm were cast. The acid attack test of the concrete cube was conducted by immersing the cubes in the acid water for 28 days of curing. Hydrochloric acid (HCL) with pH of about 2 at 5% weight of water was added to water in which the concrete cubes were stored. The pH was maintained throughout the period of 28 days. After 28 days of immersion, the concrete cubes were taken out of acid water. Then, the specimens were tested for compressive strength. The resistance of concrete to acid attack was found by the % loss of compressive strength on immersing concrete cubes in acid water.
Sulphate attack:
The resistance of concrete to sulphate attack was studied by determining the loss of compressive strength or variation in compressive strength of concrete cubes immersed in sulphate water having 5% of sodium sulphate (Na2SO4) by weight of water and those which are immersed in sulphate water. The concrete cubes of 150mm x 150mm size casted and water curing immersed in 5% Na2SO4 solution added water for 28 days. The concentration of sulphate water was maintained throughout the period. After 28 days immersion period, the concrete cubes were removed from the sulphate waters and after wiping out the water and girt from the surface of cubes tested for compressive strength.
V.
RESULTS AND DISCUSSIONS 5.1 Workability of concrete: The workability of concrete of M20 grade is measured by widely used empirical tests slump test with same w/c ratio 0.50 for addition of different percentage of granite fines. Values obtained for different percentage mix is as shown in following The workability of concrete for six mixes was studied and the slump values are furnished in Table 1 .
It is also shown that the slump value increases with the increase in percentage of granite powder in the concrete mix. However, concrete mixes with granite powder produced higher slump when compared to the mix with river sand. This improved workability for the mix might be due to the presence of the more quantity of fine granite powder particles. The table2 shows the compressive strength of the concrete with varying replacement of granite fines. The compressive strength was increasing the increase with percentage of granite powder up the 30% replacement of fine aggregate with granite powder and after increasing the granite powder there is a decrease in the compressive strength. The compressive strength is increased by 44% at 3 days and 28.60% for 7 days and 29% for 14 days and 27.19% for 28 days curing with the use of 30 % replacement of fine aggregate with granite fines. Further increases in percentage there is decreases in strength but that value is greater than conventional concrete up to 40%replacement by using water cement ratio 0.50. The table3 shows the split tensile strength of the concrete with varying replacement of granite fines. The split tensile strength was increasing the increase with percentage of granite powder up the 30% replacement of fine aggregate with granite powder and after increasing the granite powder there is a decrease in the split tensile strength. It has been observed that split tensile strength is increased by 28.57% at 3 days and 23.15% at 7 days and 28.57% at 14 days and 28.57% for 28 days curing with the use of 30 % replacement of granite fines in comparison to the strength of conventional concrete without granite fines. Further increases in percentage there is decreases in strength but that value is greater than conventional concrete up to 40% replacement. The table4 shows the flexural strength of the concrete with varying replacement of granite fines. The flexural strength was increasing the increase with percentage of granite powder up the 30% replacement of fine aggregate with granite powder and after increasing the granite powder there is a decrease in the flexural strength. It has been observed that the flexural strength is increased by 66% at 3 days and 69% at 7 days and 65% at 14 days and 55.18% for 28 days curing with the use of 20 % replacement of granite fines in comparison to the strength of conventional concrete without granite fines. Further increases in percentage there is decreases in strength but that value is greater than conventional concrete up to 40% replacement. The table5 shows the compressive strength of the concrete after HCL cuing with varying replacement of granite powder. The decrease in the compressive strength after treating specimens with hydrochloric acid curing for 28 days of M20 grade concrete for replacement of natural sand by granite powder in proportions of 0%,10%,20%,30%,40%,50% is of order 9.35%,8.30%,7.37%, 6.17%,7.85%,8.64% respectively. The table6 shows the compressive strength of the concrete after sodium sulphate cuing with varying replacement of granite powder. The decrease in the compressive strength after treating specimens with sodium sulphate curing for 28 days of M20 grade concrete for replacement of natural sand by granite powder in proportions of 0%,10%,20%,30%,40%,50% is of order 10%,8.82%,7.60%, 6.32%,8.03%,6.94% respectively.
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VI.
CONCLUSIONS Based on the observations and results made in these experimental studies the following conclusions are drawn. 1. The maximum slump value is obtained at 30% replacement granite fines with fine aggregate.
Further increases in percentage granite fines there is decreases in slump value. 2. The compressive strength is increased by 27.19% for 28 days curing with the use of 30 % replacement of fine aggregate with granite fines. Further increases in percentage there is decreases in strength but that value is greater than conventional concrete up to 40%replacement by using water cement ratio 0.50.
3. The split tensile strength is increased by 28.57% for 28 days curing with the use of 30 % replacement of granite fines in comparison to the strength of nominal concrete mix of without granite fines. Further increases in percentage there is decreases in strength but that value is greater than conventional concrete up to 40% replacement. 4. The flexural strength is increased by 55.18% for 28 days curing with the use of 20 % replacement of fine aggregate with granite fines. Further increases in percentage there is decreases in strength but that value is greater than conventional concrete up to 40%replacement. 5. Based on the results the replacement of fine aggregate with granite fines up to 40%.But maximum strength is obtained at 30% replacement of granite fines. 6. It was concluded that the percentage loss of compressive strength in the acid attack test and the sulphate attack test depends upon the percentage replacement of granite powder. The 30% replacement of fine aggregate with granite powder concrete enhanced the resistance and thus could improve the chemical resistance of the concrete.
